Wnt3a regulates mitochondrial biogenesis through p38/CREB pathway.
Wnt3a is established as an important regulator of various developmental processes, especially in osteogenesis, adipogenesis and mitochondrial biogenesis. Numerous studies reported Wnt3a regulates osteogenesis and adipogenesis, but the mechanisms by which Wnt3a regulates mitochondrial biogenesis are not well understood. In this study, results suggested that Wnt3a stimulates mitochondrial biogenesis by increasing the expression of mitochondrial biogenesis genes and regulators, as well as mitochondrial copy number in adipocytes. As a key mediator of canonical Wnt/β-catenin pathway, β-catenin knockdown had no effect on basal or Wnt3a-mediated mitochondrial biogenesis in adipocytes, which suggested that Wnt3a-mediated mitochondrial biogenesis was independent of β-catenin-dependent canonical Wnt/β-catenin pathway. However, Wnt3a inhibited p38/CREB (p38 mitogen-activated protein kinase/cAMP response element-binding protein) signaling activation and p38 inhibitor impaired Wnt3a-stimulated mitochondrial biogenesis, indicating p38/CREB pathway could be involved in the regulation of Wnt3a-mediated mitochondrial biogenesis in adipocytes. In conclusion, our data showed that Wnt3a stimulates mitochondrial biogenesis in adipocytes, which is at least partially through activation of p38/CREB pathway.